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Procedure for Synthesis of N-Boc amino picolyl chlorides
To a suspension of aminopicolinic acid derivative (1.0 equiv) in distilled methanol (0.6 M) in a roundbottom flask was slowly added sulfuric acid (Aq. 1.0 M, 4.15 equiv). The mixture was refluxed for 20 h and then cooled to ambient temperature, concentrated to a volume of 5 mL, and transferred to a mixture of ice and ammonium hydroxide (25% w/w) causing precipitation. The precipitate was taken up in ethyl acetate, dried with sodium sulfate, filtered, and the solvent removed in vacuo to afford the O-methyl aminopicolinate. This material was used without further purification.
After further drying under a stream of air, the O-methyl amino-picolinate derivative (1.0 equiv) was slowly added to a roundbottom flask containing di-t-butyl dicarbonate (2.5 equiv), 4-dimethylamino-pyridine (0.1 equiv), and dichloromethane (0.1 M). The reaction was stirred under nitrogen until 1 H NMR showed complete conversion (usually 48 h) to the desired di-Boc protected product. The solvent was removed in vacuo and the residue purified by flash column chromatography (gradient, 15-35% EtOAc/Hexanes) to afford O-methyl-N-di-Boc-amino-picolinate derivative as a white solid.
To a solution of O-methyl-di-Boc-amino-picolinate derivative (1.0 equiv) in tetrahydrofuran (0.36 M) at 0 °C was added lithium aluminum hydride (2.0 equiv, 0.5 M in THF). The reaction was stirred at 0 °C for 2 h, then warmed to 23 °C and stirred for an additional 30 min. Once complete (LCMS analysis), the reaction mixture was cooled to 0 °C and transferred dropwise to a saturated solution of sodium potassium tartrate (10 equiv) cooled to -10 °C. To the solution was added ethyl acetate (10 equiv), and then the solution was allowed to warm to room temperature and was let stir for 1 h. The mixture was transferred to a separatory funnel, and the aqueous and organic layers separated. The aqueous layer was then extracted twice with ethyl acetate, and the combined organic layers were washed with brine, dried over sodium sulfate, filtered, and the solvent was removed in vacuo to afford crude product. If necessary, products were purified via flash column chromatography (gradient, 25-60% EtOAC/hexanes) to afford pure N-Boc amino picolyl alcohol derivatives. 8, 148.9, 148.3, 139.1, 125.7, 120.9, 81.4, 42.8, 28.2 ; IR (ATR) cm -1 3164, 2980, 2938, 1723, 1554, 1519, 1451, 1392, 1368, 1157, 798 Part II: Under positive N 2 pressure with venting, methanesulfonic acid (0.222 mL, 7.5 equiv) was added dropwise with evolution of carbon dioxide. The reaction was stirred at ambient temperature or at 40 °C until consumption of the intermediate ketone was
observed ( 1 H-NMR analysis or TLC, usually 12 h). The reaction was diluted with dichloromethane (3 mL) and transferred to separatory funnel containing aqueous sodium bicarbonate (3:1 sat. sodium bicarbonate/DI water, 15 mL). The reaction vessel was rinsed with dichloromethane (3 x 2 mL) and water (2 x 2 mL) and transferred to a separatory funnel. After shaking vigorously with venting, the organic phase was separated and the aqueous phase was back extracted with dichloromethane (3 x 10 mL).
The organic phases were combined, dried over anhydrous sodium sulfate, filtered, and the solvent removed in vacuo. Four methods of purification were used as necessary: A) flash chromatography on silica gel with ethyl acetate/hexanes/triethylamine (gradient, 49%/49%/2% to 80%/18%/2%) or B) flash chromatography on silica gel with methanol/dichloromethane (gradient, 1%/99% to 15%/85%). C) dissolution in 2 mL dichloromethane and recrystallization via slow addition of 6 mL hexanes or D) flash chromatography on silica gel with methanole/dichloromethane (gradient, 1%/99% to 15%/85%), combination of fractions containing desired product, removal of solvent in vacuo followed by recrystallization in 2 mL DCM via slow addition of 6mL hexanes.
After each recrystallization, the precipitate was washed with a 1:1 mixture of DCM:hexane to afford the desired azaindoles in high purity.
*Note: Sonication was often necessary to improve the solubility of compounds in DMSO-d6. 3, 146.2, 143.6, 138.5, 137.7, 130.4, 119.4, 118.7, 117.8, 101.9 ; IR (ATR) cm -1 3238, 3084, 1728, 1650, 1443, 1357, 1278, 1013, 933, 826, 773 7, 143.1, 136.9, 132.4, 130.5, 128.9, 128.0, 127.0, 120.8, 116.1, 97.7; IR (ATR) cm -1 3070, 3056, 2980 , 1730 , 1448 , 1372 , 1330 , 1158 , 1130 Mp: 215-217 3356, 3104, 3072, 2970 , 2706 , 1640 , 1586 , 1499 , 1302 , 1232 , 1161 , 1099 , 1026 Mp: 252-255 138.9, 132.7, 130.1, 129.8, 129.4, 125.2, 124.5 , 3134, 3060, 2886 , 2830 , 2766 , 1417 , 1322 , 1282 , 1273 , 1162 , 1109 Mp: 218-220 9, 144.1, 136.1, 136.0, 132.8, 128.7, 125.7, 120.60 , 118.9, 116.4, 109.8, 99.9 ; IR (ATR) cm -1 3396, 3127, 2090 , 2978 , 2874 , 2224 , 1604 , 1487 , 1331 , 1280 Mp: 240 °C (decomposition) ; LRMS (ESI): Mass calculated for C 14 H 9 N 3 [M+1] + : 220; found 220. 2, 149.6, 142.1, 138.4, 127.2, 126.7, 124.2, 121.1, 115.9, 114.3, 95.7, 55.2 ; IR (ATR) cm -1 3111, 2950, 2902, 1625 ,
2-(4-methoxyphenyl)-1H-pyrrolo[2,3-b]pyridine (15
Chem. Commun. Supporting Information 1498 , 1431 , 1222 , 1191 , 1125 , 1041 Mp: 192-195 9, 142.8, 141.0, 138.1, 131.5, 129.8, 128.9, 128.8, 125.9, 122.6, 118.0, 116.5, 99 .0, 21.1; IR (ATR) cm -1 3053, 2952 , 2861 , 2812 , 1476 , 1355 , 1230 , 1059 Mp: 214-217 5, 147.9, 147.2, 142.3, 138.2, 127.4, 125.8, 121.0, 119.2, 115.9, 108.7, 105.7, 101.2, 96.3 ; IR (ATR) cm -1 3150, 3090, 3018, 2932 , 2878 , 1592 , 1495 , 1364 , 1280 , 1170 , 1118 , 1118 Mp: 239-241 43, 147.21, 143.40, 141.02, 137.39, 133.90, 130.23, 128.93, 128.38, 128.30, 118.48, 117.23, 105.06, 102.29, 100.20 (s, 1H) , 69.97; IR (ATR) cm -1 3090, 2888, 2160, 1594, 1448, 1366, 1265, 1160, 1055, 1030, 845 138.5, 136.9, 133.0, 129.6, 128.5, 128.3, 127.7, 126.9, 126.8, 124.7, 123.8, 98. 2; IR (ATR) cm -1 3110, 3059, 2938, 2853, 1553, 1406, 1349, 1223, 1128, 1069, 931, 836 146.5, 143.4, 143.0, 132.3, 129.4, 118.0, 116.7, 112.1, 107.5, 97.8 ; IR (ATR) cm -1 3404, 3116, 3053, 2678 , 1613 , 1523 , 1413 , 1350 , 1226 , 1013 Mp: 241-243 8, 146.7, 144.1, 139.0, 138.1, 130.9, 119.8, 119.3, 118.3, 102 .3; IR (ATR) cm -1 3083, 3028, 2961, 2738, 1603, 1557, 1449, 1348, 1277, 1068, 928; Mp: 243-246 °C; LRMS (ESI); Mass calculated for C 12 H 9 N 3 [M+1] + : 196; found 196. 7, 141.9, 140.0, 139.7, 139.3, 127.0, 126.0, 123.6, 122.5, 122.5, 122.2, 121.3, 120.4, 119.1, 117.4, 115.8, 109.5, 109.4, 95.5, 37.1, 13.7 ; IR (ATR) cm -1 3430,
9-ethyl
